Community-based interventions have increasingly received attention since researchers and public health professionals have come to acknowledge the importance of an environment that makes the healthy choice the easy choice. All stakeholders including the target community are involved to achieve changes in legislation, in people's social and physical context, and in individual characteristics that support healthy diets and other lifestyles. Some early large-scale community-based heart health interventions showed promising results. The Stanford Five City Project, for example, showed net improvements in knowledge of coronary heart disease risk factors of approximately 12%. Net declines in smoking prevalence (14%), cholesterol (2%), and systolic (3%) and diastolic (5%) blood pressure were also observed. Most later studies did not replicate these findings and it was therefore suggested that community-based interventions, which require substantial commitment and resources, may be less effective than approaches targeting high-risk groups. We present the rationale and theories for community-based interventions, and then elaborate on the methodological challenges in the design and the outcome and process evaluation of community-based interventions. We provide an overview of some of the evidence on the effectiveness of community-based heart health interventions and conclude with the perspectives for community-based interventions in future research and practice. The narrower the focus, the more feasible the task. (Klein R (1998): BMJ 317: 959-960) 
Setting the stage for community-based interventions
Why community-based? In 1985, Rose (1985) argued for population-based health promotion by showing that small changes in many individuals can have considerable effects on a population level. Since then, a shift from individual-related determinants of health behaviour to ones that also encompass social and environmental influences has occurred (Merzel & D'Afflitti, 2003) . This was partly because the prevention of lifestylerelated disease requires changes from individuals as well as changes in the individuals' social and physical context, and in legislation. These developments have set the stage for community-based health promotion efforts, targeting diverse goals such as changes in individual health behaviour, health promoting changes in the environment, and policy or regulatory changes (Kuhn et al, 1999) .
What is community-based?
Although a community is typically thought of in geographical terms, it may also be identified based on shared characteristics or shared interests (Minkler & Wallerstein, 2002) . Therefore, one should not only think of cities and neighbourhoods, but also of schools, clinics, worksites, churches, political groups, sports clubs, etc. Labonte (1993) defined community-based health promotion as 'the process of health professionals and/or health agencies defining the health problem, developing strategies to remedy the problem, involving local community members and groups to assist in implementing strategies to resolve the problem, and working to transfer major responsibility for on-going programs to local community members and groups'. The development of partnerships and coalitions evidently plays an important role in the design and implementation of community-based interventions. More recently, the involvement of community members has been emphasized again and nowadays the main features of community-based health promotion have come to include participation of the target community in the planning, implementation, management, and evaluation of the program, recognition of the abilities of (sub)groups to promote their own health, and recognition of diversity among and within communities.
Aim of the paper
The theoretical framework for community-based interventions, and some methodological considerations when designing and conducting community-based interventions are discussed, the results on the effectiveness of communitybased interventions in cardiovascular risk reduction will be addressed, and we conclude with the implications for cardiovascular risk reduction in primary care.
Theories behind community-based interventions
Partnerships: why and how? Kuhn et al (1999) summarized some of the arguments for collaboration, coalition, and partnerships in health promotion, such as (1) the need to address complex health problems in intersectoral and multifaceted interventions, (2) the ability to use scarce resources more efficiently, and (3) the possibility to reach target groups that are otherwise hardto-reach (possibly only in one particular setting). Collaborative work evidently requires a substantial investment of human and financial resources, yet little is known on how to maximize its effectiveness (Gillies, 1998; Kreuter & Lezin, 1998) .
Although individual components of community-based health promotion may be derived from several theories in the area of behavioural psychology, the main theoretical framework behind community-based interventions as a whole is formed by community organization and development models. Empowerment, critical consciousness, community capacity, issue selection, and participation and relevance are among the main concepts underlying community development thinking (Minkler & Wallerstein, 2002) . All community-based interventions include multiple of these concepts to maximize individuals' interaction with and within an environment that stimulates and facilitates lifestyle change. Reger et al (2000) , for example, reported on a study in which several concepts were integrated to replace high-fat milk consumption by low-fat milk consumption. Education activities by trained community volunteers were supported by signs in supermarkets, presentations by health professionals, and paid advertising. As reviewed by Dobbins and Beyers (1999) , other frequently used concepts are: social cognitive theory, diffusion of innovations, and social marketing. The social cognitive theory explains human behaviour based on multiple interactions between environment, individual, and behaviour. One of the important functions of the environment is providing models for behaviour, so individuals can learn from watching other people's actions and the resulting reinforcements (Baranowski et al, 2002 ). An exemplary application of one of the aspects of the social cognitive theory in community-based interventions is the use of national or local stars in lifestyle campaigns. The social learning theory, which also postulates that people can learn from watching others, was used as a basis for the Pawtucket Heart Health Program (Lefebvre et al, 1988) . In their discussion on the diffusion of innovations in health promotion, Oldenburg and Parcel (2002) stressed that 'diffusion can maximize the exposure and reach of successful interventions, thus increasing their impact on public health'. Figure 1 , which is adapted from a well-known community-based program (the Minnesota Heart Health Program) illustrates the diffusion of health-related innovations in populations (Crow et al, 1986; Shea & Basch, 1990b) . Key factors that have been suggested for successful diffusion of preventive medicine practices include a practice coordinator for prevention, inclusion of prevention in job descriptions, and an information management system reinforcing prevention (Elford et al, 1994) . Social marketing attempts to influence the voluntary behaviour of members of the target market by offering benefits and reducing barriers for the desired behaviour. Short-term benefits are suggested to be of particular relevance. In contrast to commercial marketing (benefits/sales are of interest to the initiator), the main beneficiaries of social marketing are members of the target market (Maibach et al, 2002) . As was discussed by Shea and Basch (1990a) , social marketing was used in the Stanford Five City Project and in the Pawtucket Heart Health Program. Careful planning and design based on social marketing viewpoints led to specific attention for factors such as Figure 1 Theoretical curves describing the diffusion of heart health innovations in populations (adopted from Crow et al, 1986; Shea & Basch, 1990b) . product, promotion, place, and price. As a result of the many underlying theoretical concepts and the possibly large diversity among the intended target population, community-based health promotion practice requires multilevel multicomponent socio-environmental approaches including medical, behavioural, and community development strategies (Baum, 1998) .
Methodological challenges
What and when to measure? Public health is often thought of as the health or physical well-being of a whole community. Not surprisingly, data on morbidity and mortality trends are therefore appealing to evaluate the effectiveness of community-based interventions. Fishbein (1996) however stated that 'although it is essential to explore the impact of a behaviour change on morbidity, the most appropriate outcome measure for evaluation a behaviour change intervention is a measure of behaviour per se.' Furthermore, WHO's definition of health is 'a state of complete physical, mental, and social well being and not merely the absence of disease or infirmity ' (World Health Organization, 1946) . Assessment of additional outcomes such as characteristics of the social and physical environment, and the attitudes and behaviour of the target group is therefore recommended (see Figure 2 ). It has also been suggested that evaluation of community-based interventions should take place at multiple time points throughout the intervention for multiple outcomes that are consistent with and sensitive to the purpose of the intervention, at multiple social and societal levels (Fishbein, 1996; Ronda et al, 2003) . We will start by discussing methodological issues in effectiveness evaluation outcomes and we will conclude with a separate paragraph on process evaluation.
Difficulties measuring effectiveness outcomes
Unfortunately, several aspects hamper effectiveness evaluations in community-based interventions. These aspects are predominantly related to (1) study design, (2) operationalization and measurement of outcome measures, and (3) sample size and power problems.
Design of effectiveness studies. As in most research areas, the pretest-post-test randomized controlled trial is the golden standard in community-based research. In practice, it is difficult to find appropriate control communities. First, control communities need to be sufficiently geographically and socially remote, to prevent contamination of the outcomes as a result of exposure of individuals in the control communities to the intervention program. Furthermore, the control community needs to have largely the same characteristics as the intervention community, and no interventions of its own. Other external interventions such as changes in societal attitudes and behaviours (eg increased recognition of the importance of a healthy lifestyle) may lead to changes in control communities. Quasi-experimental designs in which control communities are matched to highly motivated intervention communities selected by funding agencies or communities themselves have obvious theoretical limitations, such as possible baseline differences in relevant parameters (Koepsell et al, 1992) . Merzel and D'Afflitti (2003) , however, argued that these limitations Conceptual framework for community-based heart health projects: program components and evaluation (partly based on Schmid et al, 1995; Ronda et al, 2003) .
may have had limited effects on the current views on community-based interventions.
As Green et al (1995) discussed for the COMMIT trial, two distinct types of pretest-post-test design can be used. In the first approach, a cohort of individuals is selected from each community. This cohort is subsequently followed to measure changes in behaviour. A second approach is to conduct surveys at baseline and (at multiple time points) later in the trial. Data from these independent samples can then be compared. Both strategies have their advantages and disadvantages (Green et al, 1995) and as a result, several community-based studies have used both designs for outcome evaluation (see eg Farquhar et al, 1990; O'Loughlin et al, 1999) .
Operationalization and measurement of effectiveness outcomes. The choice of outcome measures may affect the possibility to detect intervention effects. For example, there is a tendency to measure the effectiveness in the community as a whole. This way, substantial significant and clinically relevant blood pressure reductions in a subgroup of people with hypertension may not be revealed. Furthermore, success in lifestyle interventions is often considered to be achieved only when the desired behaviour is shown (eg, smoking abstinence, eating 30% or less energy from fat). Health benefits, however, can also be achieved by reducing the number of cigarettes or the energy intake from fat. This suggests that researchers should consider outcomes such as changes in absolute energy intake from fat rather than the percentage of people meeting dietary guidelines as effectiveness outcome measures.
Measurement of outcome variables also largely affects study outcomes. Unfortunately (trends in) community level prevalence data are often not collected with the (sole) purpose of answering research questions and aggregate national or regional data do not allow post hoc subgroup analyses. The discussion on the effectiveness of communitybased interventions would benefit from analyses in which the effectiveness of a particular program can be assessed in specific (high-risk) subgroups as well as in the population as a whole, despite the obvious 'risks' of post hoc subgroup analyses. Furthermore, the relatively long time frame of community-based interventions increases the likelihood of changes in data collection procedures over time (see Merzel & D'Afflitti, 2003 for a more elaborate discussion on community-based interventions).
Sample size and power problems in effectiveness studies. In community-based interventions, randomization takes place at the community level rather than the individual level. As a result, communities and not individuals should be the units of analysis (despite the fact that effectiveness outcomes are often assessed at the individual level). This considerably affects the sample size and, as a result, studies frequently lack power to detect changes of as much as 20-30% in a proportion. It is doubtful if community-based interventions can be expected to lead to these relatively large changes (Fishbein, 1996) .
Process evaluation
In addition to effectiveness evaluations, process evaluations are essential to develop programs that can be implemented and delivered to large groups of people at relatively low cost and with limited resources. To facilitate this transition from health promotion research to everyday practice, the RE-AIM framework has been suggested (Glasgow et al, 1999) . In community-based interventions, RE-AIM stands for Reach, Effectiveness, Adoption, Implementation, and Maintenance. Analysis of these concepts reveals success factors for community-based interventions and may also provide important insights in the causes for lack of success in terms of effectiveness. O'Loughlin et al (1999) , for example, found no significant effects of their community-based intervention on the prevalence of smoking, physical inactivity, and unhealthy dietary habits. They explained these findings by the consistently low levels of awareness of and participation in program activities; awareness of the program increased over time from 20.4 to 37.4% (1 and 3 y after the program initiation, respectively), but participation was very low and decreased over time from 3.3% 1 y after initiation to 2.0% 3 y after initiation of the program. Participation rates were particularly low for activities that required long-term commitment or sustained participation by participants (eg weekly walking clubs) or for separate short-term activities such as a contest. Despite the obvious importance of the compliance-related factors in the RE-AIM framework, Dzewaltowski et al (2004) showed that they were hardly ever reported in community-based interventions that were published in leading health promotion journals.
Impact of community-based heart health interventions
Origin and nature of the effectiveness literature Dobbins and Beyers (1999) and Kuhn et al (1999) published reviews on the impact of community-based heart health interventions and coalitions. Table 1 presents a summary of some exemplary trials in these reviews. In particular, where the 1999 reviews showed gaps, more recent publications were also included in Table 1 . Heart health outcomes that were assessed include knowledge and attitudes, high-risk behaviours (such as smoking, physical inactivity, poor diet, and infrequent risk factor screening), measures of physical health status (such as body mass index, blood pressure, and blood cholesterol), and mortality. Outcomes on a policy level were hardly ever assessed. For example, it is postulated that health effects can be obtained through policy and legislation changes (such as smoking bans or increased taxes for unhealthy foods), but changes in policy and legislation are hardly ever reported in the literature on community-based interventions. Most studies showed no effects, three studies showed favourable intervention effects (reduction in smoking prevalence or smaller increase in smoking prevalence), and one study showed unfavourable intervention effects For example, Joint analysis (Winkleby et al, 1997) of the Stanford Five City Project, the Minnesota Heart Health Program and the Pawtucket Heart Health Project showed no effects on smoking prevalence in men (P ¼ 0.54) or women (P ¼ 0.48).
Physical activity prevalence
Bootheel Heart Health Project, Coeur en Sante St-Henri, Heartbeat Wales, Minnesota Heart Health, North Karelia Project, Stanford Five City Project, South Carolina Heart to Heart
Most studies showed no effects, two studies showed favourable intervention effects (increase in physical activity prevalence, or smaller decrease in physical activity), and one study showed unfavourable intervention effects For example, O'Loughlin et al (1999) showed a nonsignificantly (P ¼ 0.06) smaller increase in prevalence of physical inactivity in intervention communities than in control communities Dietary habits Van Assema et al (1994) , Baxter et al (1997) , Reger et al (2000) , Huot et al (2004) Conflicting evidence For example, Reger et al (2000) showed higher percentages of people who reported drinking low-fat milk (12.8%, Po0.01 and 19.6%, Po0.0001) in intervention communities than in the control community (6.8%). No significant increases in supermarket sales of low-fat milk were observed
Cholesterol check (% of population)
Bootheel Heart Health Project, South Carolina Heart to Heart Some studies showed no effects, others showed favourable intervention effects For example, Brownson et al (1996) showed that the prevalence rates for reports of cholesterol screening within the past 2 y were higher for the intervention communities
Physical health status Systolic blood pressure Minnesota Heart Health, North Karelia Project, Pawtucket Heart Health Project, Stanford Five City
Most studies showed no effects, one study showed favourable intervention effects during intervention (not at follow-up) Project For example, the joint analysis by Winkleby et al (1997) of the Stanford Five City Project, the Minnesota Heart Health Program and the Pawtucket Heart Health Project showed no effects on systolic blood pressure in men (P ¼ 0.68) or women (P ¼ 0.17) Diastolic blood pressure Minnesota Heart Health, North Karelia Project, Pawtucket Heart Health Project, Stanford Five City Project Two studies showed no effect and 2 studies showed favourable intervention effects
Prevention activities
Program effectiveness in terms of prevention activities is hardly ever described in detail. Dzewaltowski et al (2004) reviewed 27 community-based intervention trials that were published in leading health promotion journals, and showed that participation rates in prevention activities among eligible members of the target communities were reported in only three studies. A process evaluation from the Pawtucket Heart Health Program (Lefebvre et al, 1987) showed that the program predominantly reached women, particularly in the areas of exercise and weight loss, and in group-based activities. Attendance rates were highest for activities related to blood cholesterol, followed by exercise, blood pressure, and weight loss. (Farquhar et al, 1990) Prevalence of hypertension North Karelia Project, South Carolina Heart to Heart Conflicting evidence: some studies showed favourable effects, some showed unfavourable effects and some showed no effects For example : Goodman et al (1995a, b) reported on the Heart to Heart Project and showed that the project successfully countered secular increases in the prevalence of hypertension (increase in intervention communities: 0.7% and in control communities: 4.5%, P ¼ 0.006) Some studies showed no effects, most studies showed initial favourable intervention effects (predominantly on the short term) and 1 study showed unfavourable effects For example, O'Loughlin et al (1999) showed no effects on the percentage of people who had been told they had high cholesterol levels (P ¼ 0.29) over a 3-y time frame.
Prevalence of overweight Bootheel Heart Health Project, Coeur en Sante St-Henri, Heartbeat Whales, Minnesota Heart Health, North Karelia Project, Pawtucket Heart Health Project, Stanford
Three studies showed no effects, three studies showed favourable intervention effects and two studies showed unfavourable intervention effects (one in men only) Five City Project, South Carolina Heart to Heart For example, Goodman et al (1995a, b) showed that an increase in the prevalence of overweight (increase in control communities: 3.2%) was successfully countered by the intervention (increase of 0.3%, P ¼ 0.0002) CVD risk score Minnesota Heart Health, North Karelia Project One study showed no effects and one study showed favourable intervention effects For example, Shea and Basch (1990b) reported on the North Karelia Project. Multiple logistic risk factor scores in men were reduced from 4.1 to 3.4% in the intervention communities, while men in the control communities remained stable at 3.7% Mortality CVD mortality North Karelia Project, Pawtucket Heart Health Project, Conflicting evidence Minnesota Heart Health For example, Puska et al (1985) reported a significant (Po0.05) reduction in age-standardized CHD mortality of men aged 30-64 in the intervention community (22%) in comparison with the control community (12%) or the national statistics (11%) a Difference in pretest-post-test change between intervention communities and control communities. In studies cohort data as well as independent sample data were presented, the cohort data were used in this table.
Psychosocial determinants Very few studies in the review assessed the effectiveness of community-based heart health interventions in terms of knowledge and attitudes. The Stanford Five City Project showed a net increase in knowledge of coronary heart disease risk factors of about 12%. Schorling et al (1997) showed favourable yet nonsignificant (P ¼ 0.06) improvements in intention to quit smoking. After 18 months, 9.5% of people in the intervention community were in the action or maintenance stage of change in comparison to 6.1% in the control community. A community-based intervention to change dietary behaviour led to significant improvements in intention to change some specific dietary behaviour in subgroups only (Huot et al, 2004) . The little available evidence suggests that community-based interventions increase the percentage of people who are aware of their cholesterol level and their overall cardiovascular risk profile. However, they do not affect the percentage of people who are aware of being hypertensive (Dobbins & Beyers, 1999) .
Risk behaviours
On a behaviour level, the evidence suggests that communitybased smoking cessation programs do not reduce the smoking prevalence among whole populations. Some positive effects in subgroups were observed. Joint analysis of three exemplary community-based interventions (Stanford Five City Project, Minnesota Heart Health Program, Pawtucket Heart Health program) showed a decline in smoking prevalence of 1.1% per year in women in intervention communities and a decline of 0.8% per year in women in control communities (P ¼ 0.48). For men the declines were 1.3 and 1.0% in the intervention and control communities, respectively (P ¼ 0.54) (Winkleby et al, 1997) . A study on tobacco use in low socio-economic neighbourhoods showed a decline in smoking prevalence from 34 to 27% in intervention neighbourhoods and a smaller decline from 34 to 33% in control neighbourhoods (Fisher et al, 1998) . Studies addressing community-based interventions for physical activity and dietary change showed limited effects or showed conflicting evidence. One community-based intervention in St-Henri Montreal (O'Loughlin et al, 1999) had favourable nonsignificant effects on the prevalence of physical activity. Over a 3-y time period, leisure time physical inactivity increased less, from 21 to 32% in the intervention community than 18 to 37% in the control community (P ¼ 0.06). A recent Canadian study showed no effects of a community-based intervention on a Global Dietary Index reflecting dietary quality (overall and three specific consumption indices for dairy products, meat products, and major sources of fat) (Huot et al, 2004) .
Health status
Studies including health status outcomes such as blood pressure and cholesterol control generally showed no improvements in the population as a whole. In the joint analysis by Winkleby et al (1997) , systolic blood pressure declined by 0.6 mmHg per year in women in the treatment communities and by 0.3 mmHg per year in women in control communities (P ¼ 0.17). Diastolic blood pressure declined 0.2 mmHg per year in women in the intervention communities and increased 0.1 mmHg per year in the control communities (P ¼ 0.15). Declines in total serum cholesterol were nonsignificantly (P ¼ 0.15) larger in women in control communities (decline of 1.1 mg/dl per year) than in women in intervention communities (decline of 0.4 mg/dl per year). Analyses among men showed similar results. However, two coalition-based studies by Goodman et al (1995) and Kumpusalo et al (1996) showed favourable effects. Dobbins and Beyers (1999) reported some evidence for positive effects of community-based interventions on the secular trend of increasing BMI. The joint analysis by Winkleby et al (1997) , however, showed that BMI increased by 0.1 kg/m 2 per year in women in intervention communities in comparison to an increase of 0.2 kg/m 2 per year in women in control communities (P ¼ 0.19). In men, yearly increases in BMI were nonsignificantly (P ¼ 0.46) larger in the intervention communities than in the control communities. It is not uncommon for studies assessing physical health indices such as hypertension and dyslipidaemia to show initial unfavourable intervention effects. This is understandable because one of the possible goals of heart health community-based interventions is to increase the percentage of people who have regular health checks. As a result of increased screening in the intervention group, the prevalence of diagnosed hypertension and dyslipidaemia may initially increase rather than decrease. As awareness of a problem behaviour is considered a prerequisite for behaviour change, the community-based intervention may subsequently lead to improvements. These later stage changes evidently require a long follow-up period. Dobbins and Beyers (1999) concluded in their review that the two studies in which mortality from cardiovascular diseases was assessed (the North Karelia Project and the Pawtucket Heart Health Program) showed no long-term effects. A report by Luepker et al (1996) showed no evidence of a significant intervention effect on morbidity or mortality, either for coronary heart disease or for stroke. A more recent discussion of community-based interventions by Merzel and D'afflitti (2003) also suggested only modest effects (at best) of community-based heart health interventions.
Mortality

Perspectives
What do the study results mean? As was also discussed by Dzewaltowski et al (2004) generalization of the outcomes of community-based interventions remains difficult, but community-based heart health interventions have generally produced disappointingly limited effects in the general population. Although some success stories are known, predominantly from the earlier studies, many studies show no effects and some adverse effects were also found. Interventions targeting the community as a whole appeared less successful than interventions targeting neighbourhoods or specific target groups. This stresses the potential role of general practitioners in lifestyle change, because general practitioners are in an excellent position to identify and target high-risk groups. Diffusion of advice given to high-risk individuals may subsequently lead to larger-scale changes in society as a whole (Rose, 1992) . Evidently, community-wide mass media campaigns (community-wide and community-based interventions are different concepts) may also contribute to the health of entire populations, including high-risk subgroups. Textbox 1 describes the rationale and some preliminary experiences with Hartslag Limburg, which is a large-scale project in the south of the Netherlands in which a community-based heart health intervention and a high-risk approach were implemented simultaneously.
Community-based intervention research in the future? Future community-based intervention research would benefit from clear definitions of the target community and of the main outcomes. Apriori definitions of the intended effect sizes would also be beneficial, because they would lead to study designs with sufficient sample size (power) to detect these effect sizes. Several frameworks are available to design, implement and evaluate health promotion interventions. The PRECEDE-PROCEED planning model by Green and Kreuter (1999) , for example, covers process, impact, and outcome evaluations. As discussed previously, quantitative reports of these aspects would contribute greatly to the current state of knowledge on community-based heart health interventions.
Community-based interventions in the future? Key success factors in community-based interventions appear to be related to (1) extensive reach, adoption and engagement; and (2) sufficient time to allow for social and societal changes to take place. Other key messages are summarized in Textbox 2. As it is a very time-consuming process to involve all stakeholders, community-based interventions require substantial commitment and resources over long periods of time (ie they tend to take more time to develop and implement than most (clinic-based) interventions). All stakeholders (for dietary change one might think of consumer organizations, industry, retail, fast food chains, supermarkets, etcetera) need to be involved to assure that the healthy choice is the easy choice. Furthermore, these individuals and parties involved may have different
Textbox 1 A community-based intervention including a high-risk approach: Heartbeat Limburg
In 1994, the initial plan to combine forces in heart health promotion was expressed in a southern province of the Netherlands. Almost 4 y were needed to create cohesion and overall support among the key stakeholders. In 1998, Heartbeat Limburg was started as a regional effort to jointly shape a community project and a high-risk project for all levels of cardiovascular prevention (ie specialists in the hospital, GPs and preventive activities in the community). The community project aimed at all inhabitants in the area whereas the high-risk project focused on individuals at elevated risk for cardiovascular diseases. The latter project was implemented through GPs and cardiologists, in collaboration with a health advisor who could provide additional individualized lifestyle counselling. It was intended that the health advisor could refer high-risk patients to activities from the community project. Similarly, it was anticipated that the reach of high-risk subgroups would step up the community-based campaign. Unfortunately, process evaluations showed that this synergy was difficult to reach in practice, for example, because the community-based activities took much longer to take shape than the high-risk approach. In addition to effectiveness evaluations by Maastricht University, the National Institute for Public Health and the Environment in the Netherlands is currently conducting the Heartbeat Limburg effectiveness study on the community level (in terms of behaviour and endogenous risk factors for cardiovascular disease). Their initial analyses on data of 2779 intervention and control participants show that Heartbeat Limburg was successful in countering secular unfavourable trends in BMI (in both men and women), waist circumference (in both men and women), systolic blood pressure (in both men and women), blood glucose (in women only), and total cholesterol (in women only). No favourable effects were observed for HDL cholesterol
Textbox 2 Key messages for community-based intervention planning
KUnless the target audience considers something to be a problem, chances of successful change are small. However, studies in which a bottom-up approach was chosen (ie health issues and intervention strategies were largely chosen by the community) were not necessarily better than top-down or mixed approaches KCommunity-based approaches may have positive effects in high-risk populations but not in the general population. A high-risk approach may therefore be favoured KInterventions should specifically target behaviour change, which requires markedly different resources and skills than general education programs KPart of the success is usually attributed to extensive media coverage of activities KCommunity-based heart health interventions do not have the same impact year after year, and interventions need to be marketed in creative ways in order to keep community interest high KCompetent leadership, shared decision making, linkages with other organisations and supportive environments are crucial KMost effective public health interventions involve changes in policies and regulations, because these changes affect entire populations (eg the ban on smoking in all public buildings), particularly when the benefits of behaviour are not sufficiently attractive to the target audience, when there are major barriers to performance of the desired behaviour, or when multiple attractive less healthy alternatives abound and at times conflicting interests and ideas. Given the modest impact of community-based interventions on diet and other lifestyle factors related to cardiovascular health, one may wonder if they are worthwhile. Clinic-based approaches in which high-risk populations are provided with an environment that is supportive for the desired changes may prove more beneficial. Health behaviour today occurs in the context of rapid technological change and important policy debates (Glanz et al, 2002, 275 pp) . Evidently, individual behaviour change needs to be addressed in this context and general practitioners can play an important role in this respect.
Discussion after Kok and Verheijden
Van Weel: You were particularly focusing on the methodology of how to prove and to evaluate what we are doing. I think the average of 6 years looks quite long. But is that sufficient time to really have the possibility of the effects that have to take place? You have to publish in a newspaper, you have to read it, you have to discuss it with a family, you will then have to act upon it. There is such a sequence of events in such an intervention; is this really a fair way, or are we in some way the victims of our gold standard, the controlled experiment? Kok: All the nice efforts people are taking are useless if they are not effective. So you must prove it. The design also for these type of behavioural changes is an RCT. Or alternatively a quasi-experimental design.
Van Weel: But is the observation period here long enough? Kok: Yes, I believe so. For risk behaviour, lifestyle habits, for changes in physical health status, that I have shown. Would you want to make it 10 years? If we look at strictly controlled human dietary intervention studies on cholesterol, blood pressure, glucose or whatever, then you can achieve many of the results very fast; cholesterol you can change in a month; but with behaviour, even if you do it in a community you have to evaluate if all your efforts are worthwhile. I think six years is very long.
Green: You noted on several slides the secular trend that is working either against the program or in pace with the program or sometimes even ahead of the program. I think it is almost impossible to outrun this with statistical significance. Especially since the power is very limited. This needs more behavioural science than social science y that is to say most of them were psychologists and not enough of them were sociologists, behavioural scientists, and anthropologists.
Koelen: There are problems in the research you focussed on, and I think the question of Van Weel is really relevant. This is one of the reasons why you do not really find hard evidence. Interventions in community situations are focusing on subpopulations, whereas the evaluation is done on population level. This is completely different from the individual in a study. This is the big problem.
Truswell: After all these disappointing results I wonder how in Limburg they managed so well to lower the blood pressure. Did they use drugs?
Verheijden: They had a high-risk approach than was run by GPs and cardiologists.
Brug: But this high-risk approach only reached about 100 people, so even if they would have used drugs that could not have made the difference. We also looked at behavioural changes, in that part I was involved; the interesting thing is that we hardly found anything on behaviour, only a little bit on fat intake. But there were effects on BMI and blood pressure. This goes to show that we have bad measures to measure behaviour change: food frequency questionnaires that only represent 40% of real intake; this I think is also a problem in these community interventions.
